The activity of acetylcholinesterase has been found to change in response to a number of chemical and physical treatments (Kling et al., 1965; Krivanek & Bures, 1968) . Vernadakis & Rutledge (1973) reported a decrease in the activity of both acetylcholinesterase and pseudocholinesterase in the cerebral cortex and caudate nucleus of rat brain after 1 h of anaesthesia. Their data suggested that gliacell metabolism might be selectively altered by anaesthesia since pseudocholinesterase is thought to be localized primarily in glia cells (Koelle, 1963) . We have looked at the activity of both acetylcholinesterase and pseudocholinesterase in 13 regions of the young adult rat brain after a variety of behavioural treatments. Female littermates of an inbred strain of Agus Albino rats (Carshalton, Surrey, U.K.) were used when they were 90-120 days old. The animals were divided into five groups with a minimum of six animals per group.
(1) Quiet control animals: animals were left in pairs in a quiet place for l h before they were killed.
(2) Pentobarbitone sodium anaesthesia: animals were injected intraperitoneally with a standard anaesthetic dose (60 mg/kg body weight) of pentobarbitone sodium and left fully anaesthetized for 45 min before they were killed.
(3) Saline control group : these animals were injected intraperitoneally with an equivalent volume of saline (0.9 % NaCI) and left for 45 min before they were killed (4) Two-way shock-avoidance conditioning: a two-way shock-avoidance conditioning shuttle box (Ugo Basile, Milan, Italy) was used. A train of stimuli were delivered through the floor grid to the paws of the animal at a rate of one every 3Os, duration 3s. Acoustic and visual conditioning stimuli were applied for 3s before the arrival of the reinforcement stimulus. Animals could learn to avoid the shock by moving from the compartment they were in to the other compartment. An arbitrary criterion of learning was set at eight successive avoidances and this was usually achieved after 30 min of training. Animals were then left for l h after the training session before they were killed.
563rd MEETING, LONDON (5) Electrical stimulation in a shuttle box: the microswitch of the cage of this yoked control group was inactivated so that the animals could not learn to avoid the shock. The yoked control animal received the same electrical stimulation as the shock-avoidance-conditioned animal to which it was paired.
The animals were killed with the minimum of trauma by stunning and immediate exsanguination from the carotid artery. The brains were rapidly dissected and frozen on Petri dishes embedded in crushed solid C 0 2 . They were partially thawed to allow dissection of the following 13 samples: frontal dorsal cortex, medial dorsal cortex, posterior dorsal cortex, cerebellum, ventral cortex, hippocampus, hypothalamus, thalamus, medulla oblongata, pons, superior colliculus, olfactory tubercle and caudate nucleus. The samples were then refrozen, blotted on filter paper and weighed. They were stored on ice until homogenates were made by homogenizing at 2000 rev./min for 2 min at 0°C in 2 ml of sodium barbital buffer, pH 8.25, in a Teflon/glass homogenizer. The homogenate was then assayed for acetylcholinesterase activity by the method of Ellman et al. (1961) modified for use on an autoanalyser with 0.67 m-acetylthiocholine as substrate. Pseudocholinesterase was selectively inhibited by the addition of 1 0~~-tetraisopropyl pyrophosphoramide. Pseudocholinesterase activity was also determined by the method of Ellman e t al. (1961) with lw-butyrylthiocholine as substrate. Acetylcholinesterase was selectively inhibited by 0.1 m-BW284 C51 (Wellcome Research Laboratories, Beckenham, Kent, U.K.). In both cases enzyme activity was measured in terms of wet weight rather than protein concentration since we found that the protein concentration changed in some regions after the treatments. Statistical significance was tested by means of paired Student's t test. Tables 1 and 2 show the effects of behavioural treatments on the activities of acetylcholinesterase and pseudocholinesterase respectively in regions where significant changes were found. All other regions investigated showed no change in activity after treatment. Acetylcholinesterase and pseudocholinesterase activity were found to change after anaesthesia, electrical stimulation and shock-avoidance conditioning in some regions of the brain. Some of the changes observed in pseudocholinesterase activity correlated with changes in acetylcholinesterase activity (caudate nucleus and medulla), whereas others were independent of changes in acetylcholinesterase (posterior cortex and cerebellum). This could indicate a selective change in glia-cell metabolism after these treatments. Pentobarbitone anaesthesia has been shown to increase the acetylcholine content of rat brain (Crosland & Merrick, 1954) as well as decrease the activity of acetylcholinesterase (Vernadakis & Rutledge, 1973) . The fall in acetylcholinesterase activity shown by Vernadakis & Rutledge (1973) in the corpus striatum lasted for as long as 3 weeks. Recent subregional studies have also shown that during pentobarbitone anaesthesia, electrical stimulation brings about changes in the acetylcholinesterase activity in selected regions of the rat brain. The present study is on the interaction of pentobarbitone anaesthesia and electrical stimulation on acetylcholinesterase kinetics of the rat brain thalamus.
The animals were divided into three groups: (a) saline control: animals were injected intraperitoneally with 1 ml of 4.3 % dextrose in 0.18 % NaCl/kg and killed after 45min; (b) anaesthetized: animals were injected intraperitoneally with pentobarbitone sodium (60mg/kg) and killed 45min after abolition of reflexes; (c) anaesthesia with electrical stimulation : anaesthetized animals, 5min after abolition of reflexes, were electrically stimulated across the front right and rear left paws. A Grass stimulator was used with a pulse duration of lOOms and frequency of l2/min. The voltage used (20-30V) was just enough to elicit a twitch response. The stimulation lasted for 30min. The animals were killed lOmin after the stimulation was stopped. All experiments were carried out on 90-1 10-day-old female Agus littermates. The paired sibling animals were treated as in (a) and (b) or as in (a) and (c). All animals were killed by fracture of the spinal column and cutting open the thorax. The brains were removed and frozen on solid C 0 2 They were later thawed, and the thalamus of each (6-8mg) was dissected out, blotted dry and weighed. It was then homogenized in
